We find two new classes of exact solutions for the Einstein-Maxwell equations. 
Introduction
The first study of quark stars was performed by Itoh [1] for static matter in equilibrium. The physical processes governing the behaviour of quark matter with ultrahigh densities is still under investigation. Of special interest is the equation of state for quark matter. The phenomenology of the MIT bag model indicates that a linear form for the equation of state is possible with a nonzero bag constant. This is shown in the works by Chodos et al [2] , Farhi and Jaffe [3] and Witten [4] . The review of Weber [5] highlights models of compact astrophysical objects composed of strange quark stars.
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the treatments of Kalam et al [6] and Mafa Takisa and Maharaj [7] . The effect of the electromagnetic field on quark star was studied by Mak and Harko [8] in the presence of a conformal symmetry. Sharma and Maharaj [9] considered the role of anisotropy for a specified mass distribution. Charged anisotropy matter with a linear equation of state, extendible to the more general nonlinear case, was analysed by Varela et al [10] . Other papers containing interesting features relating to charge and anisotropy are given in the references [11] - [18] .
Mak and Harko [8] found strange quark stars with isotropic pressures in the presence of charge. Komathiraj and Maharaj [19] presented a method of solving the EinsteinMaxwell system to produce new models of charged quark stars. In the present work we show that the Komathiraj and Maharaj method allows us to integrate the EinsteinMaxwell equations with anisotropic pressures and charge. Therefore we are able to generate new quark stars which are charged and anisotropic. Two new classes of solutions to the field equations are obtained by specifying the measure of anisotropy.
Earlier solutions are shown to be contained in our results. A notable feature of our models is that we get the anisotropy to vanish, for particular parameter values, and isotropic pressures are regained. In many previous investigations the anisotropy is always present which is not desirable. A physical analysis indicates that the gravitational potentials and the matter variables are well behaved, and we can generate masses consistent with observations.
The model
We intend to model the stellar interior with quark matter in general relativity. The spacetime geometry is static and spherically symmetric. The interior spacetime is represented by the line element
where ν(r) and λ(r) are arbitrary functions representing gravity. The exterior spacetime is given by the Reissner-Nordstrom line element
where primes denote differentiation with respect to radial coordinate r. The function σ represents the proper charge density. We are using the units where the coupling constant and the speed of light are unity. For a quark star we assume a linear relationship between the radial pressure and the energy density
where B is the bag constant. To transform the field equations to a more convenient form we introduce new variables defined by
where A and C are arbitrary constants. Then the Einstein-Maxwell field equations (4) for quark matter have the following form
The quantity ∆ = p t − p r is the measure of anisotropy. This system consists of eight variables (ρ, p r , p t , E, Z, y, σ, ∆) in six equations. It is apparent that if we specify two of these variables then the system may be integrated. The gravitational behavior of the anisotropic charged quark star is governed by the system (7). For ∆ = 0 we have the isotropic model that was described by Komathiraj and Maharaj [19] . For neutral fluids with isotropic pressures (∆ = 0, E = 0) there is no freedom in the system (7); the choice should be carefully made on physical grounds so that a well behaved model results.
In order to find exact solutions to this model we have to specify two quantities: we choose the potential y and the quantity ∆. We specify the metric function
where a, m and n are constants. A similar choice was made by Komathiraj and
Maharaj [19] . The choice guarantees that the metric function y is regular and well behaved within the interior. It remains finite at the centre of the star. Note that special cases of the potential y corresponds to known quark models, e.g. when m = we regain the Komathiraj and Maharaj [19] model for a quark star with isotropic pressures. We expect that the potential (8) is therefore likely to produce new solutions, and more general models, to the Einstein-Maxwell system when charge and anisotropy are present. Also we specify the measure of anisotropy in the form
where A 0 , A 1 , A 2 , and A 3 are arbitrary constants. This choice is physically reasonable and ensures that we regain isotropic pressures when A 0 = A 1 = A 2 = A 3 = 0. Note that we have effectively taken three orders of a Taylor expansion for ∆ in terms of the radial coordinate. This form of ∆ enables us to integrate the Einstein-Maxwell system; higher order terms lead to expressions which are not integrable. An important point to note is that the form (9) allows us to regain isotropic pressures by setting parameters to vanish. In most other treatments involving anisotropic stellar configurations this is not the case as indicated in the work of Dev and Gleiser [12] , Esculpi and Aloma [18] , Harko and Mak [20] , and Mak and Harko [21] . The recent strange quark models of Kalam et al [6] and Paul et al [22] also have a nonzero anisotropy throughout the star. In our model the choice (9) enables us to regain isotropic pressures. From (8) and (7d), and simplifying using partial fractions, we obtain the differential equatioṅ
Once (10) is integrated we can directly find the remaining quantities ρ, p r , p t , E 2 and σ from the system (7). In order to find an exact solution to (10) we need to specify values for the constants m and n.
Generalized Komathiraj-Maharaj model
We can find an exact solution to (10) when m = and n = 1. In this case line element becomes
The matter variables are qiven by
To simplify the relevant expressions we have set The exact solution (11) and (12) is a new model for a charged anisotropic quark star.
If we set A 0 = A 1 = A 2 = A 3 = 0, then we regain the first Komathiraj and Maharaj [19] line element
with isotropic pressures and with equation of state p = (ρ − 4B). We observe that when we set G(x) = 0, H(x) = 0 and J(x) = 0 in (12) we obtain expressions for the energy density ρ, the pressure p and electric field E 2 which are identical to those in the Mak and Harko [8] line element
with the matter variables
On setting B = 0 we regain the Misner and Zapolsky [23] 
Nonsingular quark model
We can find another exact solution of (10) by choosing m = 1 and n = 2. For this choice the line element becomes 
The exact solution (15) and (16) 
with isotropic pressures. We observe that when we set Ψ(x) = 0, Ω(x) = 0 and Λ(x) = 0 in (16) we obtain expressions for the energy density ρ, the pressure p and (Fig. 1) , potential e 2λ (Fig. 2) , energy density ρ (Fig. 3) , radial pressure p r (Fig. 4) , tangential pressure p t (Fig. 5) , measure of anisotropy ∆ (Fig. 6) , the electric field E 2 ( Fig. 7 ) and the mass m (Fig. 8) . All figures are plotted against the radial coordinate r. These quantities are regular and well behaved in the stellar interior. The energy density, the radial pressure and the tangential pressure are decreasing functions as we approach the boundary from the centre. In general the measure of anisotropy ∆ is finite and continuous. We observe that ∆ increases from the centre until it attains a maximum value and decreases sharply towards the surface of the star. This profile is similar to that obtained by Sharma and Maharaj [9] and Mafa Takisa and Maharaj [7] . The electric field E 2 is finite and regular at the centre.
It increases from the centre and then decreases after reaching a maximum value. We observe in Fig. 8 that the mass increases with radial distance monotonically. 
